CHAPTER 1

The Theory of
Income Determination

The readings in this chapter are divided into two parts. Those in the first
part deal with the determination of aggregate income, employment, and
prices and the propagation of income changes, with special reference to the
way in which fiscal and monetary policies may influence aggregate demand.
The readings in the second part deal with the question of the inflationary
process, its measurement and costs, and its relationship to employment.

A. Monetary and Fiscal Policies
and Aggregate Demand

It is important for the student beginning the study of national income and
money and banking to develop an integrated framework which he can use
effectively to analyze the problems and issues that arise. It is best that he get
this framework at the start so that the relevant institutional material can be
fitted into it as he progresses. It is our hope that the material presented in
this introduction, together with the readings contained in this section, will
help the student to develop such a framework of analysis.

Economic reality is exceedingly complex, involving the outputs and prices
of thousands of goods and services, the wages of thousands of different kinds
of labor, and so on. If the economist tried to deal with all of the vast
multitude of variables and relationships involved, he would soon become
hopelessly bogged down. The only way to make headway, therefore, is to
work with “models” which abstract from most of the detail and focus on the
important variables related to the issue at hand. Of course, the model to be
used depends on the kind of problem being dealt with. The models we shall
develop have proved to be useful in analyzing the forces determining many
of the major variables relating to the economy as a whole: the level of
national income and employment, the general level of prices, etc. While we
shall attempt to keep the models relatively simple, we feel that they repre-
sent the major ecenomic relationships sufficiently well to enable the student
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who has a thorough grasp of them to comprehend and analyze many impor-
tant issues of economic policy. It should be pointed out that there has been
much statistical testing of models which, while more detailed and complex
than those presented here, are of essentially the same character; and the
statistical testing suggests that they explain the behavior of the economy
quite well. Indeed, the results of some of the statistical studies are presented
in readings included in this book.

We shall begin with the simplest kind of Keynesian static multiplier
model of income determination with which the student is almost surely
familiar from his other reading. Then we shall proceed to introduce fiscal
and monetary elements in a way which, we hope, will help the student to
understand questions of economic policy. We shall use an algebraic and
arithmetic approach for the most part; however, the algebra does not extend
beyond that covered in a course that would be taken in high school, or at the
most in the first year of college. We shall also stick to linear relation-
ships—that is, relationships that appear as straight lines when plotted graph-
ically. Linear relationships are often reasonably good approximations to

reality; moreover, the gain in simplicity of presentation is great.
Throughout the present discussion, no attention is paid to changes in the

price level; in effect, we shall be assuming that prices (and wages) are
unchanged and that changes in the money values of variables are paralleled
by changes in their real values. However, the analysis is broadened in the
first two readings in this section—the papers by Robert S. Holbrook and
Warren L. Smith—which treat prices and wages as variables which are
determined by the interplay of economic forces as are income, employment,
etc.

The presentation in this introduction is divided into two major parts. The
first deals with static analysis —that is, it is merely designed to tell what will
ultimately happen to the variables when some change is introduced into the
model, without making any effort to describe the time paths followed by the
variables in the process of adjustment. The second part introduces some
quite elementary dynamics.

1. STATIC ANALYSIS
Model 1: The Simple Keynesian Multiplier

This model is represented by the following three algebraic equations:

C=C,+cY (coﬁsumption function) (1.1)
I=], (investment relationship) (1.2)
Y=C+1 (equilibrium condition) (1.3)

Here C is consum
cxpenditure plap,

"ub’cﬁpt 0 indic.

ption expenditure planned by households, I is investment
ned by firms, and Y is gross national product (GNP). The
ates that the variable is not explained within the model but
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is determined by outside forces. In this model C, stands for the amount of

consumption which is unrelated to income, and c is the marginal propensity

to consume (MPC), assumed to be a positive fraction between zero and unity
in value. By substituting the expressions for C and I given by equations (1.1)
and (1.2) into equation (1.3), we obtain the following:

Y=cY+C,+I,. (1.4)

When this is solved for Y, the following result is obtained:
1
=— (C,+1). (1.5)
1-¢

If there is a change in C, or I, income and consumption will also change.
Suppose investment spending rises to a new level, I, + Al , and remains
there. Then we will find that income will also change by some amount, AY,
so that the new level of income may be expressed as follows:

1 1
Y+ AY=— (C,+1)+— Al,. (1.6)
l-¢ l1-c¢

Subtraction of (1.5) from (1.6) results in the following expression for the
change of income (from the former equilibrium position to the new equilib-
rium) due to the change in investment spending:

1
1-c¢

AY=

Al . (L.7)

]

Since AI, is multiplied by the term 1/(1 —c¢) to obtain the income change,
AY, this term is called the “multiplier.”” This is the standard textbook
“formula” expressed in the statement, “the multiplier equals 1/(1 — MPC).”
The student should not, however, view it as a formula to be memorized but
rather as a relationship which summarizes a complex pattern of economic
behavior, a pattern to be thought through and understood. It is particularly
important to realize that the multiplier expression changes as the details of
the model change, and that in the real world the multiplier process cannot
be summarized in as simple a formula as that shown above. We shall now
make the model, and the multiplier expression, somewhat more realistic.

Model 1l: The Introduction of Fiscal Policy

One of the most serious shortcomings of the simple model just discussed is
that no allowance is made for the activities of government. To correct this

defect we shall introduce government expenditures and taxation. For sim-
plicity, we shall assume that all taxes are levied on households and that

3
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consumption depends on disposable income—that is, income after taxes.
The new model is expressed in the following equations:

C=C,+cY, 0<c<l (2.1)
Y,=Y-T 2.2)
T=T*+xY 0<x<1 ’ (2.3)
I =1, (2.4)
G =G* (2.5)
Y =C+I+G (2.6)

In this and following models, as was the case above, the subscript o identi-
fies variables which are determined by forces outside of the model and
which cannot be controlled by the government for policy purposes. We now
introduce a second category of variables determined outgide of the model:
those which are manipulable by the authorities. Such variables are some-
times called “policy instruments” and will be denoted by an asterisk (*)
throughout the remainder of this discussion. In Model II, government
spending for goods and services (G*) and that part of tax collections which is
unrelated to income (T*) are policy instruments. The equation G = G* states
that the entire amount of government spending is determined outside of the
model, while the equation describing tax collections, equation (2.3), in-
dicates that only a part of total collections is under the direct control of the
fiscal authorities. T is total collections, and it is composed of T*, the level set
by the authorities, plus xY, the part related to the level of income. The
coefficient x is the marginal propensity of the public to pay taxes out of
GNP.! Finally, Y, is disposable income (i.e., household income after taxes);
and c¢ is the marginal propensity to consume out of disposable income.

Upon substitution of equations (2.2) and (2.3) into (2.1), the following
equation is obtained:

C=C,—cT* +c(1-2)Y. 2.7)

Then, equations (2.4), (2.5), and (2.7) can be substituted into equation (2.6) to
obtain

Y=C,—cT*+c(1-x)Y +1 +G*. (2.8)

Solving this equation explicitly for Y, we obtain

1
Y =—————[C, - cT*+1 +G*]. 2.9
1-c(1-%2) ° ° ] (@9)
Suppose now that government purchases of goods and services are in-
'Strict]

tax le gisl;'tispeaking x as well as T* should be regarded as a policy instrument, since changes in
on could (and, in practice, usually would) change the slope as well as the level of the

tax function . ¢
the level of talx':e:};;- :;terest of simplicity, however, we are confining our analysis to changes in
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creased from G* to G* + AG*. The new equilibrium income will be given
by

1
Y+ AY=———I[C, —cT*+1,+G* + AG*] (2.10)
1-c(l1-x)

Subtracting (2.9) from (2.10) and dividing through by A G*, we obtain the
multiplier applicable to government purchases:

AY 1

AG* 1—-c¢(1-x) (2.11)

Multipliers could also be computed for independent changes in investment
(AI), in the level of consumption (AC,), or in the level of taxes ( AT*). The
first two of these multipliers would be the same as that for a change in
government purchases while the multiplier for a change in taxes would be

AY _ -c
AT* 1-c(1-x%)

This last multiplier is negative, because an increase in taxes would lower
disposable income, reduce consumption, and lead to a decline in income.

There is a final technical point which should be noted. So far, all of the
multipliers we have discussed have summarized the effects on GNP of a

change in one of the variables determined by forces outside the model. The
multiplier concept is more general than this, however, and it is possible to
derive a multiplier expression which summarizes the effect of a shift in any
of these variables on any variable determined within the model. Thus, for
example, the effects on total tax collections (A T) of a shift in the level of the
consumption function (AC,) can easily be derived. From the tax function
(2.3) we note that

AT  AY

Ac, 'Ac,
Using the approach employed in deriving the multiplier AY* above, we
find that | AG

AY 1
AC, 1-c(I-%)

It follows directly that

AT _ x
AC, 1-c(l-x)

As a general rule, it is possible to derive multipliers showing the effects on
any of the variables determined by the model (the variables Y, Y,, T, C, I,
and G in this case) of a change in any of the variables which are set by
outside forces (C., I, T*, and G* here).

0> "o’
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A numerical example may be helpful at this point. Suppose the marginal
propensity to consume out of disposable income is 75 percent (¢ =.75) while
the tax system is such that taxes tend to increase by 20 percent of any rise in
GNP (x=.2). Suppose further that C,=70, T* = —40, I, = 145, and G* =155
(amounts expressed ir billions of dollars). In this case the equations (2.1) to
(2.6) become:

C =70 +.75Y,
Y,=Y-T

T =-40+.2Y
I =145

G =155

Y =C+I+G

The multiplier relating changes in GNP to changes in government purchases
(or investment, or autonomous changes in consumption) is

AY 1 1

ACr  l-cll-%) 1-751-.2)

At}

and equilibrium income, calculated from (2.9), is

Y =2.5[400], or
Y = $1,000 billion.

The values of all the variables, which can easily be calculated from the
above equations, are given in the first (“original equilibrium”) column of
Table 1. Two additional variables, not referred to earlier, are shown in the
table: private saving and government deficit. Private saving is simply the
difference between disposable income and consumption and amounts to
$140 billion. The government surplus (taxes minus expenditures) is $5 bil-
lion. It may be noted that private saving ($140 billion) plus the government
surplus is equal to investment ($145 billion). This is the equivalent of the
well-known proposition that “saving must equal investment” for an economy
containing a government sector.

Now suppose government purchases of goods and services increase by $20
billion from the original level of $155 billion per year to a new annual level
of $175 billion, and remain there. Since the multiplier for government
purchases is 2.5, income will rise by $50 billion to a new equilibrium value
of $1,050 billion. The new values of all variables are shown in the second
(“new equilibrium”) column of Table I, and the changes from the original
position are shown in the last column.

The new equilibrium will not, of course, be reached immediately. The
movement of GNP and its components to the new level involves a complex
:and time-consuming set of economic adjustments. The chain starts when the
mC{'eased government purchases stimulate production and employment,
which adds directly to GNP. Incomes are raised; a portion of the additional
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TABLE |

Numerical Example of Multiplier for Government Expenditures in Model 11
(amounts in billions)

Original New

Equilibrium Equilibriumt Change

Gross national product (v).................. $1,000 $1,050 + $50
Consumption (C)........ooviviiiinnennnnn. 700 730 + 30
Investment ()......c.ooviiiiiiiiiiiit, 145 145 0
Government purchases (G).............. 155 175 + 20
TAXES (T)eeneierenrineiareaieriaeearerennanens 160 170 + 10
Disposable income (Y )............coivinii 840 880 + 40
Private saving (Y, — C).........coeeiiiininins 140 150 + 10
Government deficit (G—T).................. -5 5 + 10

tAfter an increase of $20 billion in the rate of government purchases.

income, 20 percent in this case, is paid over to the government in taxes; of
the remaining 80 percent, 25 percent is saved, and the other 75 per-
cent—which amounts to 60 percent (75 percent of 80 percent) of the rise in
GNP —is spent on consumption, thereby stimulating further production and
employment in industries producing consumer goods. The process continues
through repeated “rounds” of spending and respending until GNP has been
raised by $50 billion (the multiplier of 2.5 times the initial increase of $20
billion in government purchases). The time lags and the speed with which
the adjustment to the new level of GNP can be expected to take place are
discussed below.

A reduction in the level of taxation—that is, a change in T* —~would also
raise GNP. In this case, if c=.75 and x =.2, we have, as indicated earlier,

AY _ —-c _ -.75
AT* 1-c(l1-x) 1-.75(1-.2)

Thus a cut in taxes of $20 billion ( AT* =—20) would raise GNP by $37.5
billion. The multiplier applicable to a tax cut is smaller in absolute value
(1.875) than that applicable to an increase in government purchases (2.5).
The reason is that the entire increase in government purchases is a direct
increase in GNP, while a portion of the tax cut is saved, and only the part
that is spent on consumption (75 percent in this case) adds to GNP. It is
suggested that the student work out a table similar to Table I above to
illustrate the effects on income and the other variables determined within
the model of a tax cut of $20 billion.2

Model II illustrates in a simple way the rationale for the use of fiscal

—1.875.

2For a detailed discussion of the way in which a tax cut can increase aggregate demand and
employment, see the selections entitled “The Effects of Tax Reduction on Qutput and Employ-
ment,” by the Council of Economic Advisers, and “Measuring the Impact of the 1964 Tax
Reduction,” by Arthur Okun, in Chapter 4 below.



8

MONEY, NATIONAL INCOME, AND STABILIZATION POLICY

policy —changes in government expenditures and taxes—to regulate aggre-
gate demand for goods and services in the interest of full employment and
price stability. This subject is taken up in considerable detail in Chapter 4.
The model used in this illustration is substantially oversimplified. In prac-
tice, for example, not all taxes are levied on households —there are direct
and indirect taxes on business as well—and some saving is done by busi-
nesses as well as by households. Despite the added complexities, however,
the multiplier of 2.5 for government purchases that we used above is fairly
realistic. Estimates obtained by sophisticated statistical techniques applied
to much more complicated models have fairly consistently turned out to be
in this neighborhood.

Model IH: The Introduction of Money and Interest

The student will no doubt have noticed that we have not yet mentioned
money or interest rates. It is now time to remedy this deficiency in our
analysis. The essence of the problem can be handled quite well and without
greatly complicating the presentation by adding additional variables and
equations to Model II. The resulting Model III, which takes account of
money and interest, includes the following equations, five of which (the first
three and the fifth and sixth) are exactly the same as those of Model I1.

C =C,+cY, (3.1)
Y,=Y-T (3.2)
T =T*+2xY (3.3)
I =I,—vr (3.4)
G =G¥ (3.5)
Y =C+I+G (3.6)
M, =M, +kY—-mr (3.7)
M, = M* (3.8)
M, =M, (3.9)

Here, r is the interest rate (there is assumed to be only one interest rate). v is
the slope of the investment function with respect to the interest rate, or, in
Keynesian terminology, the slope of the marginal efficiency of capital (or
investment) schedule. v is assumed to be greater than zero, but it carries a
negative sign in the investment function—i.e., the lower the interest rate the
more investment. M, is the quantity (stock) of money (demand deposits and
currency) demanded by the public and is assumed to be related positively to-
income and negatively to the interest rate. k is the number of dollars by
which the public will desire to increase its money holdings per dollar
increase in GNP (i.e., the slope of the money demand function with respect
to income). k is, of course, positive —i.e., the higher the level of income the
more money the public will want to hold (at a given interest rate). m is the
flope of the demand for money function with respect to the interest rate. m
Is assumed greater than zero, but it carries a negative sign in the money
demand function—i.e., the lower the interest rate, the more money the
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public will want to hold (at a given income). M, is the amount ot money
demanded without regard to income or the rate of interest; its level is
determined by forces outside of the model. M, is the supply of money; it is
equal to a constant, M*, which can be changed at will by the monetary
authorities (e.g., the Federal Reserve System) through actions such as open
market operations, changes in the discount rate, or changes in the reserve
requirements of the banks.

Model III is changed from Model II by introducing the interest rate into
the investment equation (3.4) and by introducing three new equations, (3.7),
(3.8), and (3.9), to represent the “monetary sector” of the economy. Equation
(3.9) is an equilibrium condition which says that the demand for money must
be equal to the supply of money in order for an equilibrium to exist.

Substituting (3.2) and (3.3) into (3.1), we obtain

C=C,—cT*+c(1—-x)Y. (3.10)
Then, substituting (3.4), (3.5), and (3.10) into (3.6), we obtain
Y=C,—cT*+c(l-x)Y +1,—vr+G*, (3.11)
or, solving explicitly for 7 in terms of Y,

C —cT*+1 +G* 1~-¢(1 -
r=_2 o FCF 1mel-x) (3.12)
v v .

Next, substituting (3.7) and (3.8) into (3.9), we obtain

M*=M_ +kY —mr, (3.13)
or, solving explicitly for r in terms of Y,
M,-M* k '
r ——m+7Y. (3.14)

Equation (3.12) is the IS curve discussed in the Holbrook and Smith
articles in this chapter. It is derived from equations (3.1) to (3.6) in the above
model and represents the various combinations of income and the interest
rate that will equilibrate the market for goods and services—that is, will
result in aggregate demand (C + I + G) being equal to total output (Y). The
slope of the line (Ar/AY) is —[1-c¢(1 —x)]/v. Since ¢ and x are both less
than unity, 1 —c¢(1 —x) is necessarily positive, as is v. Consequently, the
slope of the IS curve is negative —that is, it slopes downward to the right.
The commonsense economic explanation is that a reduced rate of interest
will lead to more investment, which, through the multiplier, will raise
income; thus, a fall in the rate of interest will be associated with a higher
level of income. The IS curve is shown as a downward-sloping line in
Chart 1.

Equation (3.14) is the LM curve, also discussed in the Holbrook and Smith
articles. It is derived from equations (3.7) to (3.9) and represents the various



10

MONEY, NATIONAL INCOME, AND STABILIZATION POLICY

combinations of Y and r that will result in equilibrium in the money mar-
ket—i.e., equality of demand for and supply of money —with the given stock
of money, M*. The slope of the LM curve (Ar/ AY) is k/m. Since k and m
are both positive numbers, the slope must be positive. It is useful to think of
money holdings as consisting of two parts: transactions balances required for
the conduct of current economic activity by households and firms and asset
balances held as a part of wealth portfolios. The demand for transactions
balances may then be regarded as related positively to income, and the
demand for asset balances as being related negatively to the interest rate.
(The demand for money is discussed at some length in Ronald L. Teigen’s
paper in this chapter3) Then, moving along the LM curve, a rise in income
will increase the transactions demand for money, thereby leaving a smaller
portion of the fixed supply (M*) of money available to satisfy the asset
demand and causing the interest rate to rise as asset holders attempt to
restore portfolio equilibrium by selling bonds. The LM curve is shown as an
upward-sloping curve in Chart 1.

CHART |

Determination of Income and Interest Rate by /s and tm Curves

ComcT* +15+G* 1-cl{1-x) m
v Y

r=

s

Mo-M* &
re——

~|

LM

Equilibrium for the entire economy —including both the market for goods
and services and the money market—ogcurs at the point of intersection of

the IS and LM curves. This is point P in Chart I, and the equilibrium values
of GNP and the interest rate areY and 7,

3
d(.;‘la:l:jo;:’l:! mb:n:;t;daﬁ‘nat’ tas e)'(plained in Teigen’s paper, some economists believe that the
dependent on both incom(:: est&el): a transactions demand but that the transactions demand is
about the functioni p and the interest rate, This leads to essentially the same conclusions
g ol money in the economy that are reached if the demand consists of a

transactions compone i
interest o, ponent dependent on income and an asset component dependent on the
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The equilibrium level of GNP can be derived explicitly by eliminating r
between equations (3.12) and (3.14). When this is done, we have
C,—cT*+1,+G* 1-¢(l-x) M, —-M*

o - s Y ™ +'.ﬂ-l.Y’

or, solving explicitly for Y,

Y= 1 o [Co—cT*+I,,+_G*—%(Mo—M*)]. (3.15)
1—c(l-x) +-—m—

This model contains three policy instruments which the authorities can
adjust in order to control aggregate demand: the fiscal authorities can change
government expenditures (G*) or the tax level (T%), while the monetary
authorities can adjust the stock of money (M*). Multipliers which show the
leverage of each of these instruments in changing GNP can be calculated
quite easily. For example, the multiplier for government expenditures
(AY/AG*) can be derived as follows: suppose the level of government
purchases of goods and services is increased from G* to G* + A G*. The new
level of GNP is given by

1
Y+ AY= [C,~cT*+1,+G* + AG*— Z(M,—M*)].(3.16)
1-c(l-x) +2k

Subtracting (3.15) from (3.16) and dividing through by A G*, we have

AY 1

AG* )
1—c(l—1) +%‘ (3.17)

By a similar procedure, the multipliers for changes in taxes and in the
stock of money can be derived:

AY _ -Cc '’
AT* vk (3.18)
l-c(l—-x)+—
., m
AY _ 1
AM* (3.19)

[l—c(l—x)]—rz—+k

Comparing the multiplier for government purchases (3.17) with that devel-
oped in Model II above (2.11), we find that the difference consists in the
presence of the additional term vk/m in the denominator of (3.17). Since v,
m, and k are all positive, the term vk/m is positive. It increases the denom-
inator of (3.17) and therefore reduces the size of the multiplier. This term



12

MONEY, NATIONAL INCOME, AND STABILIZATION POLICY

arises from the existence of monetary forces in Model III which were not
included in Model II. In deriving expression (3.17) for the multiplier effects
of a change in government purchases in Model III, it was assumed that the
stock of money, M*, was held constant. An increase in government pur-
chases increases GNP, and the rise in GNP increases the demand for money
for transactions purposes. With a constant stock of money, the needed trans-
actions balances must be obtained from asset balances, and this necessitates
a rise in the interest rate. This rise in the interest rate, in turn, reduces
investment expenditure, thereby canceling out a portion of the effect of the
initial increase in government purchases and cutting down the size of the
multiplier.

The relationships can perhaps best be understood by means of a numerical
illustration. Suppose, as in the example used to illustrate Model II, that
c=.75,t=.2, C,=70, T* = — 40, and G* = 155. In addition, in this case let us
suppose that the interest slope of the investment equation (3.4) is —4 (i.e.,
v =4); the constant term of the investment equation, I, is 165; the income
slope of the money demand equation (3.7), k, is .25; the interest slope of the
money demand equation is — 10 (i.e., m = 10); and the constant term of this
equation, M,, is 20. Finally, suppose the stock of money, M*, is 220. In this
case, the equations (3.1) to (3.9) become:

C =70+.75Y,
Y,=Y-T

T =-40+.2Y

I =165—4r

G =155

Y =C+1+G

M, =20 +.25Y — 10r
M, =220

M, =M,

The multiplier for government purchases (or investment) is

AY  _ 1 _ 1 -9
AG* - =
l—c(l—x)+—‘,’7’,‘— 1—.75(1—.2)+5(i—%?l

and equilibrium income, calculated from (3.15), is:

Y = 2[500]
Y = $1,000 billion.

The values of all the variables are given in the first column of Table II.

Now let us suppose that government expenditures increase by $20 billion
from the original rate of $155 billion to $175 billion. Since, as we have seen,
the multiplier is 2, this will raise GNP by $40 billion. The new values of all
the variables are shown in the second column of Table II. The main
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TABLE 1l

Numerical Example of Multiplier for Government Expenditures
in Model 11l

(dollar amounts in billions)

Original New
Equilibrium Equilibriumt Change
Gross national product (Y).................. $1,000 $1,040 + $40
Consumption (C).....covvvnvivnrienannne. 700 724 + 24
Investment (1)......cccnviiiiiiiirinnnennss 145 141 - 4
Government purchases (G).............. 155 175 + 20
LR G 7 U OO 160 168 + 8
Disposable income (Y —=T)........cccccnen.... 840 872 + 32
SaVING (Y= Clureiiiniiiiiieieeianens 140 148 + 8
Government deficit (G~T).....oevennninnens -5 7 + 12
Interestrate (r).....covvveceriiiinincninnens 5% 6% + 1%

tAfter an increase of $20 billion in the rate of government purchases.

difference between the results shown here and those produced by an in-
crease of $20 billion in government expenditures in Model II (see Table I) is
that in this case the rise in GNP increases the demand for money and drives
up the interest rate from 5 to 6 percent, and this, in turn, reduces investment
by $4 billion. That is why the multiplier is only 2 instead of 2.5 as in
Model II.

Our illustration can also be presented in terms of IS and LM curves. In the
original situation (before the increase in government expenditures), substitu-
tion into equation (3.12) yields the following numerical IS curve:

r=105-.1Y.
Similarly, the LM curve, obtained by substitution into (3.14), is
r=-—20+.025Y.

These two curves have been plotted in Chart II as the lines IS, and LM.
Their intersection (point P) yields equilibrium values of $1,000 billion for
GNP and 5 percent for the interest rate.

An increase of $20 billion in government expenditures shifts the IS curve
to the right, and its equation becomes

r=110-.1Y.

This is plotted as line IS, in Chart II. Its intersection with the LM curve
(point Q) yields the equilibrium values of $1,040 billion for GNP and 6
percent for the interest rate.

As can be seen from Chart 1I, if the interest rate had not risen when
government expenditures were increased, the equilibrium point would have
moved from P to R and GNP would have risen by $50 billion for a multiplier
of 2.5—the same as the multiplier in Model II. But due to the tightening of
credit in the face of a fixed money supply, the equilibrium point moves to Q
rather than R, GNP rises by $40 billion instead of $50 billion, and the

13
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interest rate rises from 5 to 6 percent. Thus, the operation of the “monetary
effect” cuts the multiplier by 20 percent below what it would have been in
the absence of the effect.

CHART 1l

Numerical lllustration of 1s and (M Curves
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It will be useful to consider also the effects produced by an increase in the
money stock. Suppose the stock is increased by $20 billion as a result, let us
say, of open market purchases of U.S. government securities by the Federal
Reserve System. The multiplier applicable to an increase in the money
stock, according to (3.19) above, is

Ay 1
AM* [1-c(1 -] 2+ &

Using the values of our illustration, this becomes:

AY _ 1 __1
[1-.75(1 - .2)1%’- +.95 125

AM*

AY
AM*

Thus, an increase of $20 billion in the money stock will increase GNP by
$16 billion. The effects on all of the variables in the svstem are shown in the
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second column of Table III. For purposes of comparison, the original values
are again shown in the first column. The increase in the money stock
produces its effects by lowering the interest rate from 5 percent to 3.4
percent, thereby stimulating investment; the rise in investment spending

stimulates production and income, setting off a multiplier effect which raises"

consumption. It is interesting to note that the increase in income leads to a
rise in tax collections which reduces the government deficit.

TABLE 11l

Numerical Example of Multiplier for an Increase in
the Money Stock in Model 111

(dollar amounts in billions)

Original New
Equilibrium Equilibriumt Change
Gross national product (¥).......ccceuue..... $1,000 $1,016.0 +%$16.0
Consumption (C).....ooeevivinrnnnnennns 700 709.6 + 96
Investment (H..........oooiiiiiiiiiiinn, 145 151.4 + 6.4
Government purchases (G).............. 155 155.0 0
RIS G 4 T TN 160 163.2 + 3.2
Disposable income (Y —T1)..........c........ 840 852.8 + 128
SaviNg (Y, = Cluvereriiiniiiiiiiii e 140 143.2 + 3.2
Government deficit (G—T).................. -5 -8.2 - 32
Money stock (M*)......ccoiviiiiiiiiiann, 220 240.0 + 20.0
Interestrate(r).........ccvvviiiiiiiiininian, 5% 3.4% - 1.6%

tAfter an increase of $20 billion in the money stock.

According to our analysis of Model II1, it is possible to change aggregate
demand and GNP by fiscal policy measures—changes in government ex-
penditures or in taxes—or by monetary policy —changes in the monetary
stock. (It is suggested that the student work out another table similar to
Tables Il and III summarizing the effects of a $20 billion tax cut and
compare the results with those produced by the other measures.) And, of
course, the three types of measures could be combined in various ways to
produce a desired effect on GNP. (Another suggested exercise for the stu-
dent: calculate the size of the increase in the money stock that would be
needed to accomnpany an increase in government expenditures in order to
hold the interest rate at 5 percent and achieve a multiplier effect of 2.5.)
Choice of the proper combination in given circumstances would depend on
various considerations —the relative spe.eds with which they produce their
results, their effects on goals other than the level of GNP, such as the rate of
long-term growth, the nation’s balance-of-payments position, and so on.
Many of these considerations are discussed in readings in this book, espe-
cially in Chapters 4, 5, and 7. In particular, the introduction to Chapter 7
contains an extensive discussion of the relationship between multiple policy
goals and the instruments of policy. The discussion is based on a linear
model which is almost identical to Model III; thus a thorough understanding
of the material in the present section will be particularly useful to the
student in studying the material in Chapter 7.

Model III provides a useful starting point for a discussion of some of the

15
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major doctrinal controversies that have plagued the subject of money, partic-
ularly those having to do with the relative efficacy of monetary policy and
fiscal policy. The policy controversies which we wish to examine here can
conveniently be summarized as the opposing views of two schools of
thought. The Classical quantity theorists may be said to believe that fiscal
policy can have no significant and lasting effect on real output or employ-
ment, while monetary policy is viewed by members of this school of thought
as being very potent in terms of its effects on these variables. At the other
end of the spectrum are some of the extreme versions of Keynesianism,
which view monetary policy as impotent and fiscal policy as being extremely
effective. To see the basis for these views in terms of the analysis we have
used so far, it will be useful to bring together once again the multipliers for
changes in government expenditures and for changes in the money stock
(assuming, as we have up to now, that the entire money stock is under the
direct control of the monetary authorities—a qualification which we later
will relax). These multipliers are:

AY 1

AG* ok (3.17)
l1-c(l1-x)+ -

AY _ 1
AM* (3.19)
[1-c(1 —x)]%+ k

At the beginning of this discussion, it should be emphasized that these
multipliers describe very simple economies and in particular that, in these
economies, prices and wages remain unchanged as income changes in re-
sponse to policy or for any other reason. That is, these economies have
significant amounts of unemployed resources, so that increasing demand is
reflected in rising employment rather than price inflation. Such chronic
underemployment is ascribable to a rigidity or inflexibility in the system —in
this case, wage rates which are not free to respond to the relationship
between the supply of and demand for labor. If the price of unemployed
productive factors—i.e., the wage rate —were free to move as unemployed
labor competed for work with those employed, presumably a wage could be
found at which all of the workers who desired work could get it; however, if
the wage rate is fixed by law or restrictéd in movement by some other
arrangement, those out of work who want jobs may not be able to find them.
Wage inflexibility and other rigidities which hinder the achievement of full
employment undoubtedly are present in the real world, and it is therefore
appropriate to conduct our analysis using a model which recognizes that
they exist. The student should, however, be aware that theoretical analysis is
Sometimes also carried out using macroeconomic models which do not re-
flect these impediments to full employment; in effect, such models assert
that full employment rather than underemployment is the normal state of
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affairs. If there exists more or less continuous full employment, it is apparent
that the results of the application of monetary and fiscal policy will be
different from the results in an economy which is chronically under-
employed.

It is also worth observing at the outset that conclusions regarding the
effectiveness of policy based on models of the simple types presented here
are likely to be somewhat sensitive to the degree of detail included. Innu-
merable marginal details about the world are of course omitted because they
would greatly increase the algebraic complexity of the analysis without
adding anything of substance to the conclusions. There is, however, an
important detail which has been overlooked in most discussions about policy
but which has an important effect on the results of the analysis: the question
of the interest sensitivity of the supply of money. Its implications for the
controversy over policy which has been focused on the significance of the
interest sensitivity of the demand for money will be examined below.

With these thoughts in mind, let us turn to the Classical view as summa-
rized above. In one version of the Classical model which we shall consider,
the treatment of the demand for money differs substantially from the ap-
proach taken in Keynesian analysis. The Classical economists generally
postulated that money balances were held only to finance the transactions of
households and business and that the quantity of money demanded there-
fore depended only on transactions or income. Since money yielded no
return, the possibility that the demand for money might also depend on the
interest rate was not considered by most of them. Thus, in this version of the
Classical model, the interest sensitivity of the demand for money balances,
m, is assumed to be zero, and (3.7) reduces to:

M,=kY. - (3.20)

This is the so-called “quantity theory of money” equation. A model contain-
ing a demand-for-money function with an interest sensitivity of zero is
generally viewed as belonging to the Classical approach,® and in modified
form the “quantity theory” underlies the analysis presented in the selection
by Milton Friedman which is reprinted in this chapter.3 While assuming the

4As we shall see below, this statement is subject to qualification. First, if prices and wages are
assumed to be flexible, the Classical conclusions about the effectiveness of monetary and fiscal
policy hold even if the demand for money is interest sensitive — fiscal policy cannot change real
income or employment, but merely shifts the mix between government and private spending,
while changes in the money stock merely result in preportional changes in money wages and
prices. Second, the Keynesian conclusions hold for an underemployed economy even if the
interest sensitivity of the demand for money is zero, if the interest sensitivity of the supply of
money is not zero.
5The quantity theory can be expressed in two equivalent ways. The form given above,
M =LY, is often referred to as the “Cambridge equation” because it reflected the thinking of a
group of economists at Cambridge University. The other version, which is used by Friedman in
the paper included in this chapter, is MV =Py, where V stands for the income velocity of
money, P is the price level, and y is the real income (Y =Py). This version is often called the
Fisher equation,” after the late Professor Irving Fisher of Yale. The assumption underlying
both is that the demand for money is not related to the rate of interest; if it were, the behavioral
assumption that velocity is constant, which is crucial to the quantity theory, is lost. Given the

assumption that the demand for money is a pure transactions demand, MV=Y is equivalent to
M=kY;ie, k=1/V.
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interest elasticity of the demand for money to be zero may not seem to
represent a major change in the model, this difference actually is crucial in
terms of assessing the relative usefulness of monetary and fiscal policy in a
chronically underemployed economy in which the supply of money is under
the direct control of the central bank.®

It will be convenient to discuss monetary policy and fiscal policy in such
an economy for the extreme cases in which the interest elasticity of the
demand for money is zero in value, and in which it is infinitely large. In the
version of the Classical case in which m, and hence this elasticity, is zero, it
is seen from (3.17) that vk/m becomes infinitely large, and the fiscal policy or
expenditure multiplier AY/ AG* becomes zero. In such a world, therefore,
fiscal policy is ineffective; for example, an increase in government spending
with no change in the money stock would necessarily raise the interest rate
enough to depress private investment as much as government spending had
increased, thereby merely reallocating resources from the private to the
public sector but having no net effect on aggregate demand, output, or
employment. From (3.19), however, it is apparent that the monetary policy
multiplier, AY/AM*, reaches its maximum possible value, 1/k, when m is
zero. (Note: In the above numerical example, the money stock multiplier
becomes 4 if m =0—in contrast to the value of .8 that we calculated.) As m
rises in value from zero, the term [1-¢(1 —x)]m/v increases, reducing the
value of this multiplier. The result that AY/AM* =1/k, or that AM* = kay,
follows directly from the quantity theory equation, M=kY. On
this basis, therefore, the typical Classical policy prescription for changing
the level of money income is to use only monetary policy. While pam-
phleteers and popular writers had advocated government spending as a
means of dealing with unemployment for many years, it is not surprising that
this approach was not accepted by respectable professional economists until
Keynes introduced the interest rate as a determinant of the demand for
money in his The General Theory of Employment, Interest and Money in
1936. Nor is it surprising that modern proponents of the Classical theory,
such as Friedman, attach little or no importance to fiscal policy as a means of
influencing aggregate demand (although, as we shall see below, members of
this school of thought— particularly Friedman —have recently attempted to
argue that fiscal policy is impotent while recognizing that the demand for
money is interest senéitive).

The conclusion that aggregate income changes in direct proportion to the
money stock if m is zero (assuming also, as above, that the supply of money
— .
lo:n‘:?, ﬁosfcient‘ m represents the change in the demand for money as an asset corresponding
d ange in the interest rate; that is, AM=-m Ar, or AM/Ar=-m. The elasticity of

em ;
de ang I&“ money yvxth respect to the interest rate (7,2 ,) is the percentage change in the
r money divided by the percentage change in the interest rate. Thus:

AMM_AMIAT __ m

I= o —

W™ Arlr Mir Mir

Stne v -
appears in th
¢ nu . .
elasticity als merator of this expression, when m takes the extreme values of zero or
¥ also is zero or infinity




THE THEORY OF INCOME DETERMINATION

does not respond to interest rate changes) is based on the usual comparative
static equilibrium analysis, and does not take the dynamics of the system
into account. Friedman agrees with the spirit of the Classical approach, but
goes further and argues that monetary policy is not only powerful but erratic:
while changes in the money stock have a strong leverage on income, the
behavioral lags are variable and undependable so that, in some cases, the
effect on income may be rapid, while in others it may be very slow.” This
leads to his recommendations that discretionary monetary policy be aban-
doned and a “rule” providing for a constant percentage growth in the money
stock be substituted for it, a proposal which has been debated with increas-
ing intensity recently.® Friedman’s views concerning lags are hotly disputed
by many monetary economists.

In other writings, Friedman has contended that his views regarding mone-
tary and fiscal policy do not depend critically on the absence of a significant
interest elasticity of demand for money. Indeed, he has expressed the view
that the demand for money should, in principle, be responsive to interest
rate changes. In his own empirical work, he does not find evidence in
support of a significant degree of interest sensitivity.? But, in this respect, his
results differ from those of most other investigators, as he has recognized.1?
Some of the evidence from studies which find significant interest sensitivity
is summarized in Teigen’s paper in this chapter. We have seen that if
rigidity of money wage rates creates impediments to the automatic achieve-
ment of full employment, both monetary and fiscal policy will be capable of
changing real income and employment unless the interest elasticity of de-
mand for money is zero. However, as Friedman has pointed out, the situ-
ation is different if money wages are flexible.!! Accordingly, it is useful to
examine the effects of monetary and fiscal policy under these conditions.

As is shown in the papers by Holbrook and Smith in this chapter, if money
wages are flexible —that is, if they decline readily when the number of
persons willing to work at the going wage rate exceeds the number of jobs
available —the economy will normally tend automatically toward full em-
ployment regardless of the monetary and fiscal policies being followed. That
is, real output and employment will be determined by the volume of real
resources available and their productivity. The Classical quantity theory of
money will hold in its extreme form: an increase in the stock of money will
cause an equal proportional change in prices and in money income but will
leave real income and employment unchanged. This will be true without

L]

"The empirical evidence on which this conclusion is based is presented in Milton Friedman,
“The Supply of Money and Changes in Prices and Growth,” in The Relationship of Prices to
Economic Stability and Growth, Compendium of Papers Submitted by Panelists Appearing
before the Joint Economic Committee (Washington, D.C., 1958), pp. 249-50.

8Chapter 3 contains readings which are concerned with this debate.

8See Milton Friedman, “The Demand for Money: Some Theoretical and Empirical Results,”
Journal of Political Eccnomy, Vol. LXVII (August 1959), pp. 327-51. In order to get this result,
Friedman uses a special definition of income.

19See Milton Friedman, “Interest Rates and the Demand for Money,” Journal of Law and
Economics, Vol. IX (October 1966), pp. 71-85.

ushid.
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regard to the magnitude of the interest elasticity of demand for money.}?
Fiscal policy will likewise not affect real income or employment. If govern-
ment expenditures are increased without a corresponding increase in taxes,
the government will have to borrow in the capital market to finance the
resulting deficit. The additional government borrowing will necessarily raise
interest rates enough to cause real private investment to decline as much as
real government expenditures increase. The result will be a transfer of real
resources from the private to the public sector of the economy, but total
income and employment will be unaffected. Thus, as Friedman points out,
fiscal policy will be incapable of affecting income and employment under a
regime of flexible wages, whether or not the demand for money is sensitive
to interest rates.

It should be noted, however, that even if wages are flexible, the effects of
fiscal policy do depend to some degree on whether the demand for money is
sensitive to interest rates. If the demand for real money balances depends
only on real income and not on interest rates, the price level and therefore
the level of money income is determined by the stock of money alone. In
this case, a change in fiscal policy will leave the price level and money
income unchanged. If, however, the demand for money is sensitive to inter-
est rates, the outcome will be different. An increase in government ex-
penditures not accompanied by an increase in taxes will, as explained ear-
lier, cause interest rates to rise. If the demand for money is sensitive to
interest rates, the rise in interest rates will cause a reduction in the amount
of real money balances people want to hold (remember that real income is
unchanged because it is determined by the amounts of real resources avail-
able and their productivity). With the nominal stock of money unchanged
(by assumption), the price level will have to rise enough to bring the real
value of cash balances into alignment with the reduced demand for such
balances.1® Thus, fiscal policy will, in this case, affect the price level and
money income. To summarize: If wages are flexible, fiscal policy will be
incapable of affecting real income and employment, whether or not the

12Provided the interest elasticity is not infinitely large — if this is the case, as Smith’s article
shows, the Classical mechanism which makes the economy tend automatically toward full
employment may break down. (In this discussion, we are neglecting the so-called “Pigou
effect,” which is discussed in Smith’s article.)

13This can be seen by examining the LM curve for a model similar to those presented above
except that prices are now assumed to be free to change. The equation of the LM curve is
derived by equating the demand for real money balances (which is assumed to depend on real
income (Y/P) and the rate of interest) with the real value of the nominal money stock (M*/P).
Thus we have N

M XY _
2 =M, +k 7~ mr

If real income (Y/P) is fixed at the full-employment level and M* is given, an increase in
government expenditures which causes the interest rate to rise will reduce the demand for real
money balances (the right-hand side of the equation). In order to maintain equilibrium in the
money market, the supply of real money balances will have to be reduced also, and with M*
fixed this reduction can only be brought about by a rise in P. If P rises, Y must rise in the same
proportion if Y/P is to remain constant. Thus, fiscal policy affects money income and prices.
However, if m =0 so that the interest rate does not affect the demand for money, none of these
adjustments is necessary, and fiscal policy leaves money income and prices unaffected.
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demand for money is elastic to interest rates; however, even with flexible
wages, fiscal policy will have effects on the price level and money income
unless the interest elasticity of demand for money is zero.

Assuming that the demand for money is sensitive to interest rates, as the
bulk of the empirical evidence indicates, the above discussion raises an
important question. Which of the following alternative assumptions is the
more realistic: (a) wages are fully flexible so that monetary and fiscal policy
are incapable of changing employment and real income, having effects only
on the price level and money income; or (b) wages are rigid (or at least
sticky), thereby giving monetary and fiscal policy an important leverage over
employment and real income? It seems clear that in a world of imperfect
markets, less than full mobility of resources, trade unions, minimum-wage
laws, and the like, the rigid-wage assumption is by far the more reasonable
one to adopt. Accordingly, we shall continue to assume rigid wages during
the remainder of this introduction, deferring further discussion of wages and
prices until the second part of this chapter.

There is still another dimension to the controversy over the role of interest
rates in relation to monetary and fiscal policy—a dimension which has
received less attention than it deserves. We refer here to the responsiveness
of the money supply to changes in the interest rate through the operation of
the banking system. Up to this point in our discussion, for simplicity, we
have treated the stock of money, M*, as a variable that is under the direct
control of the monetary authorities. Strictly speaking, this is not correct. In
the United States, the Federal Reserve System implements monetary policy
primarily by buying and selling U.S. government securities in the open
market, by changing the reserve requirements of member commercial banks,
and by varying the discount rate at which member banks may borrow from
the System. Thus, it is these variables rather than the money stock itself that
are properly regarded as being under the control of the authorities. Since the
amount of reserves obtained by borrowing from the Federal Reserve as well
as the amount of reserves held in excess of legal requirements seem to be
affected by interest rates available in the market relative to the discount rate
charged by the Federal Reserve, the money supply is determined jointly by
the actions taken by the authorities and the responses of the banks and the
public. One of the results is that the supply of money as well as the demand
for money is sensitive to interest rates. The implications for monetary and
fiscal policy of this more sophisticated approach to the supply of money are
discussed thoroughly in the paper by Teigen'. We can bring our introductory
discussion to completion by examining the results of substituting a very
simple money supply equation for equation (3.8). Let us suppose that the
monetary authorities are able to vary only the reserve base (R*) and that the
commercial banks extend more loans and hence increase the amount of
demand deposits in response to increases in the interest rate, and vice versa.
Instead of (3.8), Model III now contains the following money supply equa-
tion:

M,=aR* +er, a>0,e>0. (3.21)
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We may now derive multiplier expressions summarizing the effects of fiscal
policy and monetary policy in exactly the same way as before. Instead of the
expressions given by (3.17) and (3.19), we now obtain:

AY _ 1

AG* '1—c(1—x)+mvke' (3.22)
AY _ a
AR* [1-¢(1-x)] m;—e+k (3.23)

In both of these expressions, we note that the interest sensitivity of the
supply of money (e) is combined additively with the interest sensitivity of
the demand for money (m). Thus even if the latter were zero, as most of the
Classical economists have assumed, fiscal policy remains effective as long as
the interest sensitivity of the supply of money is not zero. In the same way,
the larger is the interest elasticity of the money supply, the less potent is
monetary policy, given the value of the interest sensitivity of demand. It
appears, then, that the crucial question relating to policy for an economy in
which there are impediments to full employment is not whether the de-
mand for money is interest sensitive, but whether either the demand or
supply of money exhibit interest sensitivity. Only if both sensitivities are
zero do the extreme Classical conclusions hold.

The Classical position represents one extreme view of the size of the
interest elasticity of the demand for money (as we have noted, both the
Classical and the Keynesian schools have disregarded the interest elasticity
of the money supply). The other polar view is that the interest elasticity of
demand is infinitely large; this is the “extreme Keynesian” assumption, and
is sometimes referred to as the “liquidity trap” case. If m were infinitely
large, the expenditure multiplier (3.17) becomes 1/[1 —¢(1 —x)]. The mone-
tary sector has no inhibiting effect on the expenditure multiplier at all, and
fiscal policy reaches maximum effectiveness. However, the monetary policy
multiplier (3.19) becomes zero. Monetary policy is completely ineffective
because changes in the money stock have no effect on the interest rate and
hence on expenditures. The “liquidity trap” means that increases in the
money stock are simply absorbed into idle balances, since it is universally
expected that the interest rate will rise and bond prices fall. If the possibility
of interest-induced changes in the money supply is recognized, a glance at
equations (3.22) and (3.23) indicates that an infinitely large interest elasticity
of supply will yield similar results—if e is infinitely large, (3.22) becomes
1/[1 —c(1 —x)], its largest possible value, while the multiplier summarizing
the effects on income of changes in bank reserves, (3.23), becomes zero.
Such a result might occur in a period of deep depression when interest rates
were very low and seemed almost certain to rise in the near future. Under
these conditions the banks, fearing a fall in security prices, might be very
reluctant to buy securities, and they might be extremely fearful of making
additional loans at the prevailing very low interest rates in view of the high
risks of default. Under these conditions, any increase in bank reserves,
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resulting, let us say, from open market operations, might merely cause the
banks to add a corresponding amount to their excess reserves without lead-
ing to any increase in the money supply.

It is almost certain that neither the Classical nor the extreme Keynesian
assumptions accurately characterize our economy under normal conditions.
The evidence appears overwhelming that both the demand for and the
supply of money possess some degree of interest elasticity but that neither of
these elasticities is infinitely great.!* With one further qualification in the
case of monetary policy—that the sensitivity of investment to the interest
rate is not zero—it may be seen from (3.22) and (3.23) that in this case both
fiscal policy and monetary policy are capable of influencing income. Most
recent studies have verified that investment (especially in new houses and
in plant and equipment) responds to changes in the rate of interest. Some
evidence on the interest elasticities of different categories of investment
demand is presented in the article by Michael J. Hamburger in Chapter 5. In
a system with nonzero but finite interest elasticities of demand for and/or
supply of money, and a nonzero interest elasticity of demand for investment,
the efficacy of monetary policy, as well as fiscal policy, depends on the
structure of both the real sector (i.e., the markets for goods and services) and
the monetary sector. In fact, both the expenditure multiplier and the mone-
tary policy multiplier expressions contain the same terms: the marginal
propensities to consume and to add to money balances with respect to
income; the responsiveness of investment, the demand for money, and the
supply of money to the rate of interest; and the marginal response of tax
payments to income.'® From (3.22) and (3.23) it is easy to determine the
conditions that are conducive to the effectiveness of monetary policy and of
fiscal policy, respectively. It should not be concluded from the discussion of
the polar cases above that all of the conditions which are favorable to fiscal
policy are unfavorable to monetary policy, or vice versa. In fact, there are a
number of conditions that are conducive to the effectiveness of both kinds of
policy. Both multipliers will be larger:

1. The larger the marginal propensity to consume with respect to dis-
posable income (c), and the lower the marginal response of tax payments to
income (x). This is true because these coefficients determine the size of
induced expenditure and income changes set off by an initial change in
government expenditures or tax collections produced by fiscal policy, or by
an initial change in private investment resulting from a change in interest
rates produced by monetary policy.

141t should be noted that Keynes himself felt that this would be the normal situation and that
both fiscal and monetary policy would therefore be capable of influencing aggregate demand.
He regarded the “liquidity trap” situation as one that might occur only in times of deep
depression, such as the 1930’s. It is totally wrong to regard the liquidity trap case as the
essence of Keynes’ analysis.

'5In addition, the monetary policy multiplier, (3.23), has in its numerator the sensitivity of the
money supply to changes in the reserve base (a). If the money supply does not respond to
changes in the reserve base, then monetary policy as expressed through open market operations
can have no effect on the interest rate, investment, and income. As Teigen’s article shows, the
structure of the monetary system is such that this sensitivity is not zero. As a matter of fact the
coefficient a turns out to be the standard credit expansion multiplier, as Teigen demonstrates.
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2. The smaller is the responsiveness of the demand for money to changes
in income (k). For a given increase in income, for instance, the interest rate
will rise less and induced investment spending will fall less, the less cash is
drawn into transactions balances to accommodate the rising level of income.

The two multipliers are affected differently by variations in the interest
sensitivity of investment and of the demand for and supply of money (v, m,
and e). Fiscal policy is more effective, and monetary policy less effective:

1. The lower the interest sensitivity of investment expenditure (v). That
is, the lower this sensitivity, the less will such expenditure be reduced by
rising interest rates which accompany rising expenditure and income
brought about by an increase in government expenditures or a reduction in
taxes. On the other hand, the lower this sensitivity, the less effect will a
given change in the money stock and the resulting interest rate change have
on investment spending.

2. The greater the interest sensitivities of the demand for money (m) and

‘the supply of money (e). The greater these sensitivities, the less will ex-

penditure be reduced by rising interest rates accompanying rising ex-
penditure and income caused by expansionary fiscal measures; but, on the
other hand, the less effect will a given monetary change have on the interest
rate and hence on spending.

In summary, monetary policy is more effective when the interest sensi-
tivities of the demand for and supply of money are low, so that changes in
the money stock or reserve base have greater effects on the rate of interest,
and when the interest sensitivity of investment expenditure is large, so that
changes in the interest rate have larger effects on spending. Fiscal policy is
more effective when the interest sensitivity of the demand for and supply of
money is large, so that an increase in transactions requirements for money
and the resulting reduction in money balances left to satisfy asset require-
ments does not affect the interest rate very much and also, to some extent,
induces the banks to create new money balances, and when the interest
sensitivity of investment expenditure is low, so that rising interest rates do
not deter very much investment expenditure.

The conclusions of this discussion of the factors influencing the
effectiveness of monetary and fiscal policy —as measured by the size of the
multipliers AY/AG* and AY/A R* —are summarized in the following tabu-
lation:

Effect on:
Increase AY a AY 1
in: = =
AR* (1= mte AG* — (1= vk
[1-c(1-x]222 +k 1-e(l=x) + 755

e increase increase
K e decrease decrease
M decrease increase
L ST decrease increase
Ve increase decrease

............................ decrease decrease
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The student will benefit, as he studies this book, from trying to see how
the materials fit into the framework developed above. As has already been
noted, for example, some of the material in Chapter 5 is concerned with the
size of v, the interest sensitivity of spending decisions, and the discussion of
the working of banks and financial intermediaries in Chapter 2 and of the
“slippages” in the financial system in Chapter 5 are significant primarily
because they bear on the size of m and e, the interest sensitivities of the
demand for and supply of money.

2. SOME RUDIMENTARY DYNAMICS
(a) The Dynamics of the Multiplier

Changes in aggregate demand, whether produced by autonomous shifts in
private spending or by changes in fiscal and monetary policy, are not re-
flected immediately in changes in production and income. There are three
major lags in the process of income generation: (1) the lag between the
receipt of income and the expenditure of that portion of it that the recipient
decides to spend; (2) the lag between changes in expenditure and related
changes in production and income; (3) the lag between the earning of
income and its receipt. These lags have been called the expenditure lag, the
output lag, and the earnings lag, respectively. While the lags are essentially

additive, it appears that the expenditure and earnings lags are relatively

short and that the output lag is by far the longest and most important.16 It is
this lag that receives most of the attention in the article by Gardner Ackley
on the multiplier time period reprinted in this chapter. It arises because of
the relationships between sales, inventories, and output. For example, an
increase in sales of consumer goods will commonly lead to a reduction in
retail inventories in the first instance. After a delay, which will depend on
the practices of the industry, on marketing channels, and on the general
business situation, retailers will increase their orders to restore depleted
inventories, and these increased orders will in due course cause manufac-
turers to increase production and employment. Thus, significant changes in
output usually occur only after a delay, which may be considerable.

Elementary expositions of the dynamics of income change commonly
employ an expenditure lag, assuming, for example, that consumption adjusts
to income with a lag of one period. However, in view of the fact that the
output lag appears to be the most importdnt and is the one stressed by
Ackley, we shall build our exposition around that lag. This seems more
realistic, although the algebraic results are very similar with an expenditure
lag.

Model IIA: A Dynamic Version of Model H

To begin our discussion of the dynamic multiplier—that is, the process
through which the system adjusts from one equilibrium position to another

*Lloyd A. Metzler, “Three Lags in the Circular Flow of Income,” in Income, Employment,
and Public Policy: Essays in Honor of Alvin H. Hansen (New York: W. W. Norton & Co., Inc.,
1948), pp. 11-32.
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when some component of spending changes—we will use a version of
Model II, modified by dating all of the variables in such a way that this
period’s output (and hence current income) depends only on spending dur-
ing the previous period. After we have become familiar with the adjustment
process using this simple model, we shall turn to a version of Model 111, in
which the monetary sector plays a role. The dynamic version of Model II is
as follows:

C,=C,+ Yy, (2a.1)
Y,=Y,-T, (22.2)
T, =T* +xY, (2a.3)
1 =1, (2a.4)
G, =G* (2a.5)
Y, =C_,+I,_+G,, (2a.6)

Here the subscript ¢ designates the value of the indicated variable in the
current period, the subscript ¢t —1 refers to the previous period, etc. In
equilibrium, the value of each variable is unchanged from period to period.
Accordingly, all time subscripts can be dropped, and the solution of this
model is the same as the solution of Model II. However, the interpretation of
equation (2a.6) is now different—it is no longer an “equilibrium condition”
(although equilibrium values of the variables can be obtained by assuming
that equilibrium exists [that is, that C,=C,_;; I,=1,_; and G,=G,_,], and
substituting these values into the equation). Rather, (2a.6) is a statement of
the rule that firms are assumed to follow in deciding how much to produce.
It says that they produce in a particular period an amount equal to their sales
in the previous period; that is, output is adjusted to sales with a lag of one
period. Thus, equation (2a.6) implies that an  increase in spending in the
current period has no effect on current production and national income;
rather, inventories are drawn down to fill the new orders, and production
responds during the following period. Other rules could have been speci-
fied, of course, but this one is simple and at the same time realistic enough
to be useful.

In Model IIA, the length of each “period” need not correspond to any
particular unit of calendar time, such as a month or year, but is determined
by the behavioral lag between a change in spending and the change in
production which it induces. In reality, it is a “distributed lag”; that is, the
change in production does not occur entirely in one period but is spread out
over a number of periods. For example, the production adjustment may
begin slowly, rise to a peak, and then gradually taper off. Here we treat the
production response to a given change in sales as occurring in one discrete
unit time period. In tracing the path followed by income in response to a
spending change, we will also assume that the marginal propensity to con-
sume out of disposable income (¢) and the marginal propensity to pay taxes
out of GNP (x) do not change in value over time.

We will consider the effects of two types of spending changes, using
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changes in government purchases of goods and services as an ex-
ample —although, of course, similar effects would be produced by shifts in
consumer spending, investment spending, or tax collections. In Case 1, we
will suppose that government purchases rise from G* to G* + AG* during
one period only, and then revert to the original level, G*, and remain there.
In Case 2, we start from the same equilibrium and suppose that government
purchases rise to G* + AG* and remain at the new level indefinitely. In
each case, we will trace the path of income from the original equilibrium
level to the new equilibrium position. While we will consider the effects of
an increase in spending, the same analysis will apply in reverse for a
spending decrease. ' -

CASE 1: ONE-SHOT INJECTION. Starting from an equilibrium position,
suppose that, in the first period under consideration, government purchases
of goods and services rise from the original level, G*, to a new level,
G* + AG* —that is, government purchases change by AG*. In the second
period, government purchases revert to their former level, G*, and remain
there in all future periods. Because production is determined only by the
previous period’s spending, income — that is, the total value of current pro-
duction—does not change in period 1; rather, inventories are drawn down so
that the investment actually realized by firms for the period is I, ~ AG*, not
I, as planned (that is, inventory investment falls by the same amount that
spending by government increases). Since income does not change, there is
no change in tax collections, disposable income, or consumption ex-
penditure.

In period 2, firms continue to produce the (as yet unchanged) amounts of
output corresponding to spending by households and by firms themselves
for investment purposes, and also produce the total amount bought by
government in period 1, G* + AG*.1" Therefore income rises by AG* in
period 2, and corresponding to this income increase, current tax collections
rise by x AG*. Disposable income in period 2 changes by the amount of the
change in income, AG*, less the change in tax collections, x AG*, or by
(1-x)AG*, and so consumption spending in the amount of ¢(1 ~x) AG* is
induced in period 2, drawing down inventories by this amount.!® In period
3, firms produce an amount equal to their sales in period 2, which exceed the
level prevailing in the initial equilibrium by ¢(1 —x) AG*. Thus income in
period 3 is greater than its initial equilibrium level by this amount; however,
it is lower than income in period 2, due toan increase in household savings
of (1-¢) (1-x)AG* in period 2. The increment of income c¢(1 —x) AG* in
period 3 induces consumption spending of c¢(1—x)[c{l1—x) AG*], or
¢ (1 -x)2 AG*, etc. In general, the initial increase in spending produces an
increment of induced production (and hence income) in each succeeding

"Note that in this model, production in each period is equal to planned spending by all
sectors in the previous period. Thus the inventory change that occurred in period 1 is dis-
regarded in period 2.

. 8§ince firms are producing the incremental amount bought by government in period 1, there
lél act‘ua'llg a net inventory accumulation of AG* —c¢(1 ~-x) AG*, or [1 —¢(1 —x)] AG*, during

e period.
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period, beginning with the period following the spending change; each
increment is smaller than the one preceding it, since a part of each is
drained off by the government in taxes and another part is saved by house-
holds, until finally these increments approach zero in value and equilibrium
is restored at the original level of income.

It may help to illustrate the nature of this process if an example is em-
ployed, using the same numerical assumptions as in Model II. That is,
suppose we have

C, =70 +.75Y 2
Ydt=Yt_Tt

T, ==40+.2Y
I, =145

G, =155

Y, =C_,+I_ + G,

t

The equilibrium values of the variables in this model are shown in the
column labeled “original equilibrium” of Table IV below. In period 1,
government purchases of goods and services rise by $20 billion to $175
billion from the initial level of $155 billion; they revert to $155 billion in
period 2 and remain there in all succeeding periods. The paths followed by
income and other variables are shown in columns numbered 1, 2, 3, and 4,
where the column numbers correspond to the time periods. As can be seen,
income rises to a peak of $1,020 billion during period 2, and then declines
until it ultimately reaches the former equilibrium level of $1,000 billion as
shown in the final (“new equilibrium”) column. In the row labeled AY,,
the change in income in each period measured from the original equilibrium
level is shown. The general expression for AY, is shown in the following
tabulation:

Time period (1) New

Equilibrium
1 2 3 4 n

4y, 0 AG* c(l1-xAG* [(1-x]2AG*.. [(l-x)]*24G*.. O

Since ¢ and x are positive fractions between zero and unity in value, ¢ (1 —x)
is also such a fraction, and [¢(1 — x)]™ declines steadily in value as m increas-
es. Since the new equilibrium position is not reached until an infinite
amount of time has passed, the term [¢(1 — x)]™ goes to zero, and the new
equilibrium is therefore the same as the original equilibrium that existed
before the “one shot” inicrease in ‘government purchases. The explanation is
that, since government spending fell back to its original level in the second
period of our example, and remained there, the equilibrium solution of the
system is unchanged. However, the one-period spurt in spending initiated a
dynamic process of adjustment which takes an infinite number of periods to
complete. In each of these periods, income will be greater than equilibrium

;::;Ome, although it will be approaching the equilibrium value as time
ses.
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TABLE IV
The Dynamics of a ‘‘One-Shot” Spending Injection

Original Time Period (1) New
Equilibrium 1 2 3 4 Equilibrium

Y 1,000 1,000 1,020 1,012.0 1,007.20 1,000
C 700 700 7 12 707.2 704.32 700
! 145 145 145 145.0 145.00 145
G 155 175 155 155.0 155.00 155
T 160 160 164 162.4 161.44 160
Y, 840 840 856 849.6 845.76 840
s 140 140 144 142.4 14144 ... 140
Avt 0 20 - 12.0 7.20 .. 0

t A, refers to the difference between income in the #th period and the original equilibrium value.

CASE 2: CONTINUING INJECTION. Now let us consider the dynamics of
the case in which government purchases change and remain at the new
level; that is, the case in which there is a change in the equilibrium level of
government purchases. Let this change be represented by AG* as pre-
viously (remember that shifts in consumption or private investment will
have the same effect). As before, income will change by AG* in period 2 as
producers respond to the change in government spending in period 1.
During period 2, there will be another injection of government spending
greater than the old equilibrium by A G*; at the same time, households will
be induced to spend c¢(1 —x) AG*, which in turn will induce that much
production in period 3, etc. In each period after the second, income will
differ from the initial equilibrium level by the sum of a new component of
production for the government sector equal to the previous period’s in-
creased spending (compared to the former equilibrium level of government
spending) and one or more components which correspond to induced spend-
ing by the household sector in the previous period. The income changes for
several such periods are written out in Table V using the numerical version
of Model I1A.

TABLE V
The Dynamics of a Continuing Spending Injection

Original Time Period (1) New
Equilibrium 3 4 Equilibrium

Y 1,000 ,000 1,020 1,032.0 ,039.20 1,050
o 700 700 712 719.2 723.52 730
1 145 145 145 145.0 145.00 145
G 155 175 175 175.0 175.00 175
T 160 160 164 166.4 167.84 170
Y, 840 840 856 865.6 871.36 880
S 140 140 144 146.4 147.84 150
Ayt 0 20 320 39.20 50
av 0 1 16 1.96 2.50
AG*

t Ay refers to the difference between income in the tth period and the original equilibrium value.
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To find the amount by which income has changed at the end of any period
as a result of the change of government spending, all of the increments of
induced production (and hence income) in that period which arise from this
spending change must be added to the production which corresponds to the
previous period’s “new’” additional government spending. For example, in
period 3, income is $32 billion higher than its initial equilibrium level. This
is due to the fact that, in period 2, government spending on goods and
services was $20 billion higher than its initial level, inducing that much new
production for the government sector in period 3; in addition, $12 billion of
goods was produced in period 3 in response to the induced rise in con-
sumption spending of $12 billion in period 2. '

Model l11A: A Dynamic Version of Model Il

Now let us examine the effects on the process of income change of a shift
in spending in a model containing a monetary sector. For this purpose we
shall use a dynamic version of Model III. Since the adjustment of a house-
hold’s or firm’s cash balance is a simple matter and presumably takes less
time to accomplish than either changes in spending plans or production
decisions, we shall assume that there are no lags in the monetary sector. As
was the case in Model IIA, therefore, the only lag in the system will be an
output lag. The dynamic version of Model IIIA is as follows:

C, =C,+ ch’ (3a.1)
de =Y, ~T, (3a.2)
T, =T*+xY, - (3a.3)
I, =I,-uvr, (3a.4)
G, =G* (3a.5)
Y, =C_,+I,_,+G,_, (32.6)
Ma, =M, +kY,—mr, (3a.7)
M, =M* (3a.8)
M;t =M, (3a.9)

In this discussion, we will consider only the “continuing injection” version
of the process of income change, as it is the typical multiplier case. Starting
from equilibrium, let there be an increase in government spending of AG*
in period 1. According to Model IIIA, in which income in any period
responds only to spending in the previous period, this spending change will
have no effect on income until period 2. In that period, producers will
increase their output, and therefore income, by AG*. As a consequence,
changes in spending by both households and firms are induced in this
period. The change in household spending can easily be deduced from the
first three equations of our model. An income increase of AG* causes an
increase in disposable income of (1 -x) AG*, leading to a rise in con-
sumption spending of ¢(1 — x) A G* in the same period. To isolate the effects
of a change in income on the spending decisions of firms, the investment
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equation (3a.4) must be examined together with the equations describing the
monetary sector—(3a.7), (3a.8), and (3a.9). First, by differencing equation
(3a.4), we note that

Al,=-vAr, (3a.10)

or that rising interest rates cause business firms to reduce investment, and
vice versa. The effects of rising income on the rate of interest can be found
from the monetary equations. Combining (3a.7), (3a.8), and (32.9) produces
the following LM equation: ' :

M*=M,+kY,~mr,. (3a.11)

If we write this equation in differenced form, remembering that the money
supply, M*, is assumed to remain constant, we get:

0=kAY,—mAr,; (3a.12)
or, solving this equation for Ar,in terms of AY,, we find
Ar= 7kn- AY,. (3a.13)
Substituting this result into (3a.10) yields
vk
AI'=—WAY” ) (3a.14)

the general expression for the change in planned investment spending
which is induced by a change in income, AY,. Since the income change
in period 2 is AG*, the induced change in investment spending in that
period is

k
- sk AG*.

Thus the total change in induced spending in period ¢ will be

[c(l-—x)— ]AY‘,

[c(l —x)— G*.

and in period 2 it will be

In addition, the autonomous spending increase of AG*is assumed to
continue.

Thus the total income change in period 3, which is the sum of induced and
autonomous spending changes in period 2 in our model, is

[c(l—x)——]Ac*+Ac*
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This in turn will induce further new spending in period 3, according to the
rule given above, of

[c(l —x)- %,’S][c(l —x)- ‘,’,,—k]A G*,

or

[c(l ~x-2kVace,

which, when added to the autonomous spending component AG* will
generate further income change in period 4, etc.

It may be useful to illustrate this process with a numerical example, using
a model which yields the same equilibrium values for income and their
other common endogenous variables as the numerical version of Model IIA,
but which contains a monetary sector whose parameters have the same
values as those of Model I1I, as follows:

C, =70+.75Y,,

Ydt =Y,~T,
T, =-40+.2Y,
I, =165-4r,
G, =155
- Y =C_,+I_,+G_,
Mdt =20+ .25Y,— 10r,
M,t =220
M, =M

t 5

Changes in income and several other variables which result from a contin-
uing injection of $20 billion of new government spending initiated in period
1 are written out in Table VI.

Again we find the total amount of income change for any period due to a

TABLE VI
The Dynamics of a Continuing Spending Injection
in a Model with a Monetary Sector

Original Time Period (1) New
Equilibrivm 1 2 3 4 Equilibrium
Y 1,000 1,000 1,020 1,030 1,035.0 ... 1,040
o 700 700 712 718 7210 ... 724
I 145 145 143 142 1415 .. 141
G 155 175 175 175 1750 ... 175
T 160 160 164 166 1670 .. 168
Y, 840 840 856 864 868.0 .. 872
s 140 140 144 146 1470 ... 148
M 220 220 220 220 2200 ... 220
r 5% 5% 5.5% 5.75% 5.875% ... 6%
Ayt 0 20 30 350 ... 40
"A'dTAY 0 1 15 175 .. 20
t

t Ay, refers to the difference between income in the fth period and the original equilibrium value.
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change in government spending by adding all of the increments of induced
production (or income) in that period to the production corresponding to the
previous period’s “new”” government spending. In the present example, for
instance, income in period 3 is $30 billion higher than its original equili-
brium level. This change is due to three causes: First, government spending
on goods and services in period 2 was $20 billion higher than its initial level,
inducing that much new production for the government sector in period 3;
second, $12 billion of goods was produced in period 3 in response to the
induced rise in consumption spending of $12 billion in period 2; finally, $2
billion less of investment goods was produced in period 3 than initially
because spending by firms declined by that amount in period 2 due to a rise
in the rate of interest from 5 percent to 5.5 percent. It is possible to calculate
multipliers for each successive time period. This is done by dividing the rise
in income for that period by the increase in the level of government pur-
chases that caused the rise. These multipliers are shown in the AY/AG*
rows of Tables V and VI: thus, in Table VI, the multiplier is 1.00 after two
periods, 1.50 after three periods, and so on. It should be noted that the
multipliers shown in Table VI for each period are somewhat smaller than
their counterparts in Table V, except for the first two periods; this is due to
restraining influence of the monetary sector on the expansion process in
Model II1A, a phenomenon which is not present in Model IIA. The multi-
pliers calculated in this way, of course, eventually equal the static multi-
pliers appropriate to the underlying model (2.00 in the case of Model II1A,
for example).

This concept of the multiplier differs from the static equilibrium multi-
pliers expressed in equation (2.11) or equation (3.17). The multiplier ex-
pressions in those equations give the change in equilibrium income which
would result from a sustained change in the level of government purchases
in each case. The multiplier values shown in Tables V and VI—and also in
Table VII below —on the other hand, represent a dynamic or disequilibrium
view of the multiplier. Rather than allowing the system to reestablish equili-
brium, we have chosen to relate the amount by which income differs from its
original equilibrium value at the end of any arbitrarily selected number of
periods to the original spending change. Each of the expressions in the
row labeled AY/AG* in Tables V and VI—or Table VII—is a multiplier.
Since the multiplier process has not been allowed to work itself out completely,
however, any such multiplier is sometimes cal!ed a “truncated” multiplier. When
the dynamic process is fully worked out and equilibrium income is reestablished,
the change in equilibrium income will be that predicted by the comparable static
multiplier equation. (This would be equation (3.17). But notice that, if we
assume v=0, which is the essential difference between Model IIA and
Model IIIA, then the comparable static multiplier equation will be (2.11).)
Thus the truncated multiplier approaches the static equilibrium multiplier in
value over time. Both of these versions of the multiplier are consistent with
the general definition of the multiplier as being the ratio of the change in
income to the spending change which induced it.
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TABLE VII

Changes in Income and Corresponding Values of the Truncated Dynamic Multipliers
for Models lIAT and 111A, Based on a Continuing Expenditure Change of AG*

(time period [t])

1 2 3 4 5 PN R
vk k]’ vk]? vk "—1*
0 Ac* t(l‘x)—; Ac* 5(1-1)—; AG* c(l—x)—z AG* (1 -x~Z]A6
: 2 n-3
AG* I}u—x)--';]Ac* [,(1-.)-%] AG* Eu—.)—;}]AG*
vk vk "—‘»
Ac* [c(l - —;] Ac* l;(l -x)- ;]AG

ns
AG* [c(l —x) -%]AG’

ra0 =0

Avi 0 Act i‘[cu—x)-:—,ﬂAc* i[c(l—x)—';*:‘AG‘ ‘E[cﬂf*)-';k]AG* b} [,(1_,)-!'5]“'
’ ™0 .

1

Avt (1-x)-2= ' 3 ol —x —ﬂ] 5 :1—1()—15]r b3 [c(l—x)_ﬁ]
g0 gl gl gfed] g fe-a

tThe basic difference between Model liA and Model HIA is that, in the former, the interest sensitivity of the demand for
investment, v, is zero; thus there is no link between the monetary sector and the rest of the model, and the monetary sector
cannot affect expenditure decisions and hence is omitted. In this table, the expressions as written are based on Model IHA, but
if v, the interest sensitivity of investment demand, is set equal to zero, the expressions will reflect the properties of Model IIA.

#In this table, for convenience, we employ the standard notation for the sum of a series of terms having a variable in
common. To take a simple example, suppose we wished to write the sum Z,+ Z, +1, + Z, + Z; in an abbreviated way. It is

3 .

conventional to write this as ?_-:,Z,. This is read: “The summation ofZ,, with r taking on values from one to five.” The symbol Z is
the summation sign and is the Greek letter sigma. In this expression, the subscript r provides a convenient way of handling the
“length” of this sum —i.e., the fact that it includes all 2's fromZ, to Z,. In the expression

n-2 vkqr
T el —x)——
r=0 m !
ris used to represent a variable exponent; that is, this expression represents the sum

[a-0-2] fa-0-% Yo+ :(1-x)—{r”’%[:(1-,()—:“—“]"'2

or, since any number raised to the zero power is unity,

1+ fa-0-TY e fa-n -2 s fa-0- 2]

The general expressions for the induced increase in income above the
initial equilibrium level in any period, AY,, and for the truncated multiplier
for any period, A Y,/A G*, are developed in Table VII. In using this table,
it is important to understand that the AY, for any period is found by adding
all of the items in the column corresponding to that period—that is, by
adding vertically down a column. To find the value of the multiplier in the
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new equilibrium, we must evaluate a sum such as is found in the lower
right-hand corner of Table VII, except that we must allow an infinite amount
of time to pass. That is, we consider the value of the sum:

AY .. 2 _ __u_k_r
AGY Jim 2 [C(l ) '"]

This sum is found in the following way:

a) Consider the partial sum
2 1
gé’* =1+ [c(l —x)—”wk]+ [c(l - x) —‘,’n—k] +... 0+ [C(l —x)-’,’n—k] "

b) Multiply both sides of this expression by the term - [C( 1-x)- ka]:

-—[c(l—x)—‘vwk]%=—[c(l—x)—%lf—] - [c(1—x)--‘,’7’< i

—[c(l—x) _—tr)r'zk’]t—2 - [c(l—x)—i’mi] o

¢) Add these two equations (note that all the terms on the right-hand side
cancel out except the first term of (a) and the last term of (b)):

t-1
At [on-n-2t] 4% -1-[an-0-k]"

d) Factor AY,/AG* out of the left-hand side of this equation, and multiply
both sides by 1/ [1 —-c(l—x)+ ka]:

ﬁ)(;'f - { 1—[c(l—x)-°7k]‘_l}'

k
1-c(l-x)+5+

(Note: this is the general expression for the truncated multiplier.)

¢) Let t approach infinity; then [c( 1-x _:_nlg ] ot approaches zero,

1- [c(l -Xx)- 91%‘-]'_1 approaches unity, and AY/AG* approaches the

static equilibrium value AY/AG*. Thus, we obtain:

AY _ 1 .
AGH 1—c(1—x)+—‘,’n7‘—
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We have shown that the truncated multiplier approaches the static equili-
brium multiplier as the number of periods which have passed since the
initial injection of spending becomes very large, just as was demonstrated for
the specific numerical examples in Tables V and VI. In the present case,
also, the truncated multiplier is zero for the first period and unity in the
second period; after that its value rises steadily until it approaches the
limiting value represented by the static equilibrium multiplier.

If the potential impact of a change in government spending on income is
being studied, interest is focused on the resulting income level within a
year, or some other relatively short period of time; it is not very useful to
know what the new equilibrium level of income will be, since that level will
not occur until an infinite amount of time has passed. Thus, the speed with
which the multiplier process works is a matter of great practical significance,
and this speed, measured in terms of calendar time, can be said to depend
on two factors:

1. The number of unit time periods required to achieve some specified
portion of the total ultimate effect; and
2. The length of a unit time period expressed in weeks or months.

The first of these factors, the number of time periods required, depends
upon all of the marginal propensities and sensitivities in the multiplier
expression —the marginal propensity to consume out of disposable income
(c), the marginal propensity to pay taxes out of GNP (x), the marginal
sensitivity of investment spending to the rate of interest (v), the marginal
sensitivity of the demand for money balances to income (k), and the marginal
sensitivity of the demand for money balances to the rate of interest (m). (If
the model contained a supply-of-money relationship, instead of treating the
money supply as fixed by the government, the number of periods required
would also depend on the marginal sensitivity of the supply of money
balances to the interest rate (¢).) The nature of this dependence is illustrated
in Table VIII by a number of numerical examples involving various values
of the marginal propensity to consume and the marginal propensity to pay
taxes. We are omitting the monetary sector in this illustration (assuming, in
effect, that v = 0) as a means of keeping the presentation relatively simple, so
that the calculations in Table VIII are based on Model IIA. The table is
divided into four main sections, one each for marginal propensities to con-
sume of 90 percent, 80 percent, 70 percent, and 60 percent. For each value
of the marginal propensity to consume, multiplier calculations are presented
for marginal propensities to pay taxes of, 20 percent, 30 percent, and 40
percent. The values of the static equilibrium multiplier, as shown in column
2, decline as the marginal propensity to consume declines and as the margin-
al propensity to pay taxes increases. The same is true of the truncated
m“}ﬁplier calculated after five periods, as shown in column 3. It is inter-
f}:h“g to note, however, that large multipliers work relatively more slowly
u:n do sr'naller n?ultipliers. Thus, while larger static multipliers (column 2)

associated with larger multipliers after five periods (column 3), the
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TABLE VIl

The Speed of the Multiplier for Various Combinations of the
Marginal Propensity to Consume Out of Disposable Income (c)
and the Marginal Propensity to Collect Taxes Out of Total Income
(x), Based on Model IlAt

1 2 3 4 5
Number of
Percent Periods
of Total Needed to
Marginal Value of Income Change Achieve at
Propensity Truncated Achieved Least 90%
to Collect Static Multiplier by End of of Total
Taxes Out of Multiplier at End of Fifth Period Income
Income {x) Valuve Fifth Periodi (3)+(2) X 100 Change}
c=.9 .
2 3.57 2.61 73.1% 9
3 2.70 2.27 84.1 6
4 2.17 1.99 91.7 5
c=.8
.2 2.78 231 83.1 7
3 2.27 2.05 90.3 5
A4 1.92 1.82 94.7 5
c=.7
2 2.27 2.05 90.3 5
3 1.96 1.85 94.4 5
4 1.72 1.67 97.1 4
c=.6
2 1.92 1.82 94.8 5
3 1.72 1.67 97.1 4

4 1.56 1.53 98.3 4

tIn this table, the speed of the muitiplier is measured in terms only of the number of periods needed to achieve 90 percent
of the total change in income, and the change in income achieved by the end of the fifth period. The period referred to is the
period required to adjust production to sales.

$This value is computed from the formula

1
ﬁz—z-_ =m{1 11 -.)1'-'}

when t = 5. This is the general expression for the truncated multiplier for model i1A.
§This value is calculated through the use of an expression for the ratio %.;L which can be found from the general
expressions for the truncated multiplier and the static multiplier given on p. 35 (assuming v = 0) as follows:

Ar Avile 1o -apr el -
Av AviAce 1M1- (1=

=1-[e(l-ml- )

. . L Y
To find the number of periods needed to achieve 90 percent of the total change in income, setﬁvl equal to 0.9 and solve for t:

0.9 =1 —{e(l-x)*t,
50
(e(l-x))-1= 1,
Using logarithms, we have (t - 1) log[c{1 — x)} =log 0.1;
£ logle(l — x)] = log 0.1 + log{c(1 - x))
and

log 0.1 + log[c(1 - x)}
- log(e(l — x)}
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percentage of the total multiplier effect that is achieved at the end of five
periods is smaller for large than for small multipliers, as is shown in column
4. Column 5 brings out this same tendency in a different way: it shows that
the number of time periods needed to achieve 90 percent of the total static
multiplier effect is larger for large than for small multipliers.

The second factor determining the speed of the multiplier, the length of a
unit multiplier time period, is the subject of the Ackley article included in
this chapter. The article shows that the effects produced in a given “round”
of multiplier expansion are spread out over time rather than all occurring at
once and that the lags differ according to the type of expenditure involved.
Thus, the time period is best viewed as a kind of average. Moreover, the
time period varies according to the reaction times of businessmen in adjust-
ing inventories and production rates. The article is analytical rather than
empirical — that is, it makes no real effort to estimate the actual length of the
period. Indeed, there has been little or no significant empirical research on
the multiplier time period.

It may be useful to indicate at least in a crude way the probable dimen-
sions of the speed of the multiplier. If we take the time period to be one
quarter of a year, an estimate that seems not unreasonable based on the
Ackley article, and take the marginal propensity to consume (c) to be 90
percent and the marginal propensity to pay taxes (x) to be 40 percent, values
which are fairly realistic, the static multiplier is 2.17, and the multiplier
applicable after five periods, or 15 months is 1.99. Thus, according to this
estimate, a sustained increase of $10 billion in the annual rate of government
purchases should raise GNP, expressed at annual rates, by about $20 billion
after five quarters or 15 months.

Attention should perhaps be called explicitly to four important assump-
tions underlying this discussion. First, as we have already pointed out, no
allowance is made in the model used to analyze the speed of the multiplier
for the restraining effect of the monetary sector. We have assumed that this
effect is inoperative; that is, we suppose that the real and monetary sectors of
the model are unrelated, or, alternatively, that the Federal Reserve supplies
enough bank reserves to enable the money supply to meet the rising de-
mand for money associated with increasing GNP without any increase in
interest rates. If these assumptions are erroneous, the expansion will produce
a “feedback” effect which will push up interest rates. This will reduce the
size of the static multiplier, as we already know. Using the analysis on which
Table VIII is based, we can also infer the effects on the speed of the
multiplier of changes in the size of the various monetary sensitivities. The
larger the interest sensitivities of the demand for money and the supply of
money, the larger the static multiplier but the slower the multiplier process
(in the sense represented by the calculations in Table VIII). In other words,
increases in m and e have the same effect on multiplier speed as increases in
¢ On the other hand, increases in the interest sensitivity of investment, v, or
in the income sensitivity of the demand for money, k, have similar effects on
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the speed of the multiplier. The larger is either of these, the smaller the
static multiplier value, but the more rapid the multiplier process.

The second assumption we have made is that there are sufficient unuti-
lized resources to enable the expansion to take place without any appre-
ciable effect on the price level. This assumption was emphasized earlier, in
our comparison of Neoclassical and Keynesian views on monetary and fiscal
policy, but it deserves repeating here. The situation will be different if the
economy is operating close to full employment so that an increase in govern-
ment spending will have its main effect on prices and only a moderate
impact on output and employment. Third, no allowance is made for the
possibility —indeed, probability —that businessmen will attempt to maintain
or build up their inventories in the course of the expansion. If this were
allowed for, it would undoubtedly raise the multipliers somewhat above the
levels indicated.!® Fourth, no consideration is given— either in this example
or elsewhere in our discussion—to the possibility that an expansion of the
multiplier type may induce an increase in private investment. This is, how-
ever, a likely possibility because the expanded sales will increase business
profits and because the expanded production will increase the extent of
utilization of existing plant and equipment. If such an increase in investment
does occur, it is likely to add another important dimension to the ex-
pansion —in effect, raising the multiplier well above the levels we have been
discussing. However, we have not attempted to include this possibility
because, while the response of consumption to income changes is reason-
ably predictable, the investment response is a good deal less dependable,
less well understood, and more likely to depend in a major way on the
circumstances in which the expansion occurs.20

Some quantitative estimates of the size of the multiplier can be obtained
from econometric models of the U.S. economy. One such model has been
constructed and progressively refined by the Research Seminar in Quan-
titative Economics at the University of Michigan. This model is quite de-
tailed, containing several dozen behavioral equations; however, it is bas-
ically similar to Model 1I, having equations to describe the behavior of
households, firms, and the government sector. The coefficients are estimated

19Actually the introduction of inventory investment complicates the analysis considerably.
Since in full equilibrium inventories would presumably have reached the level in relation to
sales that businessmen desired, there would, under these conditions, be no further additions to
inventories. For this reason, inventory investment would have no effect on the static equili-
brium multiplier. However, it would greatly affect the time path of movement from one
equilibrium position to another; indeed, inventory investment may introduce a self-generating
cycle in economic activity. In any case it would increase the effective truncated multipliers for
the early stages of the expansion. See Lloyd A. Metzler, “The Nature and Stability of Inventory
Cycles,” Review of Economic Statistics, Vol. XXIII (August 1941), pp. 113-29.
) For a discussion of the multiplier effects of tax reduction, including probable effects on
investment, see the selection entitled “The Effects of Tax Reduction on Output and Employ-
ment,” from the Annual Report of the Council of Economic Advisers, January 1963, reprinted in
Chapter 4 of this book.
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statistically on the basis of past behavior of the variables.?! Some of the
typical multiplier values yielded by this model, based on the latest available
estimates of its coeflicients, are as follows:22

Increase of $1 Billion in:

Government Private
Purchases Investment Federal
of Goods in Plant Income Tax
and Services and Equipment Collections
Effect on GNP
in first year........ $1.4 billion $2.0 billion $1.2 billion

This model, like all such econometric models of the economy, is dynamic in
nature: that is, a change in (say) government purchases will set off a sequence of
adjustments. However, it is important to note that the time unit used in such
models is not an analytical multiplier time period but is rather some arbitrary
unit of calendar time, usually a quarter or a year. The reason for this, of course,
is that empirical observations on the variables are not available for such an
essentially unmeasurable and irregular period as the multiplier time period. The
model referred to above is based on annual observations on the variables, and
the multipliers in the above table relate to the estimated effects in the first year.

(b) Lags Associated with Adjustments in Monetary and Fiscal Policy

In addition to the lags involved in the working of the multiplier discussed

above, there are further lags related to adjustments in monetary and fiscal

" policy that need to be considered. These lags are presented schematically in
the following diagram, which relates specifically to monetary policy.

The process is assumed to start with a change in the economic situation

which calls for some adjustment in monetary policy. For example, there

might be a slowdown in the expansion of GNP and a rise in unemployment

s

21For a description of the way in which this model is derived and a detailed review of its
structure, see Daniel B. Suits, “Forecasting and Analysis with an Econometric Model,” Ameri-
can Economic Review, Vol. LII (March 1962), pp. 104 -32. A lengthier treatment is found in
Daniels B. Suits, The Theory and Application of Econometric Models (Athens: Center of
Economic Research, 1963). This book contains an entire chapter on policy multipliers in the
U.S. economy. Information on the valdes of these multipliers can also be found in Daniel B.
Suits, “Econometric Analysis of Disarmament Impacts,” in Emile Benoit and Kenneth E.
Boulding (eds.), Disarmament and the Economy (New York: Harper & Row, 1963), pp. 99 -111.
Finally, information on each year’s estimate of the coefficients of this model is contained in the
annual issues of the Papers and Proceedings of the Conference on the Economic Qutlook held
each year at the University of Michigan.

2] this model, the multiplier for investment spending is greater than for government
expenditure, because investment expenditure is assumed to induce further inventory in-

VaShnent on the part of business, while government spending is not assumed to have such an
effect.
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Intermediate .
Inside lag lag Qutside Lag
O ——— . -tt B ——
Admini- o
Recognition strative Decision
lag lag lag Production lag
|t e~ > s o b —
Time

Action Need Action Effect felt Effect fe]t Effect felt
needed recognized taken on interest on sqepdlng on output

rates and decisions and

credit conditions employment

which calls for a shift toward a more expansionary Federal Reserve policy.
The time when this occurs is indicated by the caption “action needed,” at
the left-hand end of the time scale.

Three main elements in the lag in monetary policy adjustments can be
distinguished:

1. The inside lag. This is the lag within the Federal Reserve System
between the time action is needed and the time the action is actually taken.
This lag can be broken into two subdivisions: (a) the recognition lag be-
tween the time action is needed and the time the need is recognized by the
Federal Reserve authorities, and (b) the administrative lag between the time
the need for action is recognized and the time the action (such as
open market purchases of U.S. government securities) is actually taken. The
length of the recognition lag presumably depends on the efficiency of the
Federal Reserve in collecting and interpreting data relating to economic
conditions. As a result of the organizational independence and flexibility of
the Federal Reserve System, the administrative lag is presumably very short.
These matters are discussed in several of the selections in Chapters 3 and 5.

2. The intermediate lag. This is the lag between the time the Federal
Reserve takes action and the time the action produces a sufficient effect on
interest rates (and other credit terms) to influence spending decisions sig-
nificantly. The length of this lag depends en the behavior of commercial
banks and other financial institutions and the functioning of financial mar-
kets —matters which are discussed in the selections in Chapters 2 and 5.

3. The outside lag. This is the lag between the change in interest rates
(and credit conditions) and the initial impact on production and employ-
ment. This lag can be subdivided into two parts: (a) the decision lag be-
tween the change in interest rates and the change in spending decisions, and
(b) the production lag between changes in spending decisions and the
related initial changes in production and employment. It should be noted




42

MONEY, NATIONAL INCOME, AND STABILIZATION POLICY

that the production lag referred to here is in principle the same lag between
changes in sales and changes in production that formed the basis for our
earlier discussion of the multiplier time period. However, in this case, we
are not discussing the full cumulative multiplier effects but merely the “first
round” effects of the change in policy. After the effects discussed here had
occurred, the multiplier process would take over and produce further effects
not here taken into account.

The selection by Hamburger in Chapter 5 discusses the lags in monetary
policy, paying particular attention to the production lag. The analysis in-
cludes investment in new housing and other consumer durables as well as
business investment in inventories and in plant and equipment, and ad-
dresses itself to the magnitude of the effects of changes in interest rates on
investment decisions in these various categories as well as to the lags in the
appearance of these effects. It should be pointed out that there has been
some controversy concerning the lags in monetary policy. It is an area in
which research is just beginning, and the findings summarized by Ham-
burger should be taken, in general, as preliminary and suggestive rather than
as in any sense conclusive.

For fiscal policy, the recognition lag is likely to be about the same as for
monetary policy, since there is no reason to suppose that the economic
intelligence apparatus of the authorities responsible for fiscal policy is either
more or less efficient than that of the monetary authorities. However, the
administrative lag for fiscal policy is likely to be much longer than that for
monetary policy. This is especially true for tax adjustments, which ordinarily
require a long (and uncertain) process of executive recommendation and
legislative action. Changes in government expenditures may also require
legislative action; however, even if all that is involved is a speedup of
expenditures on projects that have already been approved by Congress,
substantial time is likely to be needed to prepare plans and activate projects.
All in all, the inside lag is likely to be much longer for fiscal than for
monetary policy. On the other hand, the intermediate lag—which, in the
case of fiscal policy, is the lag between the time when action is taken and the
time when income or spending is affected —is likely to be much shorter for
fiscal than for monetary policy. The decision lag also may be short—indeed,
there is no such lag for changes in government purchases of goods and
services. Since the production lag is in principle no different for fiscal than
for monetary policy —although it may depend on the kind of expenditures
that are involved —the outside lag is likely to be shorter for fiscal policy. To
summarize:

Insidelag......c.ccoovvviiiniin... longer for fiscal policy
Intermediate lag.................... shorter for fiscal policy
Outsidelag...............ooeeeell shorter for fiscal policy

Because of the much greater length of the administrative component of the
inside lag, the overall lag for fiscal policy may frequently be longer than for
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monetary policy. Note, however, that the long administrative lag is not
inherent in fiscal policy but is capable of being shortened greatly by changes
in administrative arrangements. If this could be done—for example, by
giving the President some authority to make countercyclical adjustments in
tax rates, as recommended in the reading in Chapter 4 by the Council of
Economic Advisers entitled “Formulating Fiscal Policy” —fiscal policy
might become more quick-acting than monetary poli~.

A discussion of the lags involved in the use of fiscal policy is presented in
the selection by Albert Ando and E. Cary Brown in Chapter 4, and an
interesting study of the lags involved in a particular episode —the 1964 tax
reduction —is presented by Arthur Okun in his paper in the same chapter.
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